Induction of aggregation and augmentation of protein kinase-mediated phosphorylation of purified vimentin intermediate filaments by withangulatin A.
Purified assembly-competent vimentin, an intermediate filament protein, was obtained from bovine lens in this study. The effects of withangulatin A on vimentin assembly with or without phosphorylation were examined by negative-stain electron microscopy. Soluble tetrameric vimentin was assembled into irregular fibrils with lateral associations or short filaments after pretreatment with 50 or 100 microM withangulatin A, respectively. Incubation of assembled vimentin filaments with withangulatin A at 50 or 100 microM resulted in the formation of aggregates, and the degree of aggregation was concentration dependent. The appearance of vimentin filaments was slightly altered after treatment with cAMP-dependent protein kinase or protein kinase C; however, phosphorylation of filamentous vimentin by the protein kinases in the presence of withangulatin A resulted in higher degrees of aggregation of the filaments, compared with those treated only with the drug. Moreover, the level of phosphorylation of filamentous vimentin by the protein kinases was augmented in the presence of withangulatin A. Experimental results indicated that withangulatin A directly and specifically affects the conformation of the vimentin molecules, thereby resulting in alterations in assembly behavior and reactivity toward cAMP-dependent protein kinase and protein kinase C. The data observed further imply that withangulatin A, which directly causes aggregation of vimentin filaments, is a vimentin intermediate filament-targeting drug.